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ABSTRACT 

The use of computers and digital screens in Electronic Health Record (EHR)-based nursing documentation may 

increase nurses visual workload and the risk of asthenopia, including dry eyes, blurred vision, difficulty focusing, and 

headaches. This condition requires attention as part of promotive and preventive efforts in Hospital Occupational 

Health and Safety (K3RS). Eye exercises are a non-pharmacological intervention that can be performed 

independently to reduce these symptoms. This study aimed to analyze the effect of video-based eye exercise 

education on reducing asthenopia symptoms among nurses. This study used a quasi-experimental design with a pre-

test and post-test control group approach. A total of 36 nurses were selected using purposive sampling, consisting of 

18 respondents in the intervention group and 18 respondents in the control group. The study used the Asthenopia 

Survey Questionnaire-11 (ASQ-11) to assess asthenopia symptoms among nurses. The ASQ-11 is a valid and reliable 

instrument, with a Cronbach's alpha of 0.89, split-half reliability of 0.82, and test-retest reliability of 0.90 (p < 0.001). 

intervention group received video-based eye exercise education for seven days. Data were analyzed using the Paired 

Sample T-Test, Welch Test, and Cohen’s Effect Size. The mean asthenopia score in the intervention group decreased 

from 25.67 to 13.17 after the intervention. The test results showed a significant difference before and after the 

intervention (p < 0.000), with a Cohen’s d value of 4.642. Video-based eye exercise education was effective in 

reducing asthenopia symptoms among nurses.  
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INTRODUCTION 

Hospital Occupational Health and Safety (K3RS) is an effort to ensure and protect the safety and 

health of hospital workers through the prevention of occupational accidents and work-related 

diseases. The implementation of K3RS is important because healthcare workers are at risk of 

exposure to various hazards in the work environment (Ministry of Health, 2022; WHO, 2022). 

Nurses represent the largest group of healthcare workers and play an essential role in hospital 

services. Their extensive responsibilities make nurses vulnerable to health problems related to 

workload, work environment, and complex service demands. Along with the development of 

information technology, healthcare documentation systems have shifted from paper-based records 

to electronic documentation (Jedwab et al., 2022). Electronic Health Records (EHR) are digital 

systems used to record, store, manage, and access patients health information (Dubale et al., 2023). 

 

Nurses are among the primary users of EHR system because various nursing activities, such as 

documenting nursing care, recording vital signs, entering patient data, and monitoring patient 

conditions, are performed using computers or monitors. The implementation EHR has become part 

of the digital transformation of healthcare services in Indonesia following the issuance of Ministry 

of Health Regulation Number 24 of 2022 concerning Medical Records, which requires all 

healthcare facilities to implement Electronic Health Records (Ministry of Health, 2022). Previous 

research has stated that nurses may spend more than half of their working time entering and 
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retrieving data in electronic medical record systems (Farajallah, 2026). The high intensity of 

prolonged digital screen exposure makes nurses vulnerable to eye fatigue or asthenopia. Asthenopia 

is a group of ocular discomfort symptoms that may occur due to prolonged near-vision activities or 

continuous exposure to digital screens (Lema & Anbesu, 2022). 

 

Globally, the prevalence of asthenopia has been reported to be relatively high from 75% to 90%, 

affecting approximately 285 million people or 4.24% of the world’s population (Elzha et al., 2024). 

In Southeast Asia, a study among students in Thailand reported an eye fatigue prevalence of 

80.40% (Sengsoon et al., 2026). In Indonesia, the prevalence of asthenopia among workers has been 

reported at 83.7% (Pertiwi et al., 2023). According to the American Optometric Association, 

prolonged computer screen use can increase visual workload and lead to eye fatigue complaints. 

Symptoms of asthenopia include eye fatigue, dry eyes, heavy eyes, blurred vision, headaches, and 

difficulty focusing after prolonged computer use. Several risk factors contribute to the occurrence of 

asthenopia, including duration of computer use, screen time, length of employment, and refractive 

errors (Nadya Salsabila et al., 2024). 

 

Based on interviews with 10 nurses at Hospital X, it was found that nurses spent more than four 

hours per day in front of a computer to perform nursing documentation and enter patient data 

through the Electronic Health Record system. This finding is consistent with data from the National 

Institute for Occupational Safety and Health in the United States, which states that 90% of workers 

who spend three hours or more per day in front of a computer may experience various eye 

complaints (Unari & Surjani, 2022). Refractive errors, such as myopia, hypermetropia, and 

astigmatism, may also worsen symptoms of asthenopia (Rachmanee & Tultrairatana, 2025). 

Asthenopia among nurses can affect occupational health and the quality of healthcare services 

because it may reduce concentration and productivity. In nursing practice, this condition may also 

increase the risk of errors in electronic documentation and nursing care delivery, thereby potentially 

affecting patient safety (Lema & Anbesu, 2022). 

 

The high risk of asthenopia has not been accompanied by adequate implementation of eye health 

programs. Therefore, promotive and preventive efforts are needed to reduce asthenopia complaints. 

One non-pharmacological intervention that can be applied is eye exercise. Eye exercise is a form of 

training aimed at relaxing the eye muscles, improving visual accommodation, and reducing eye 

strain caused by prolonged digital screen exposure (Zhuang & Sitepu, 2023). Based on the 

literature, non-pharmacological eye exercise interventions have been shown to reduce eye fatigue 

complaints among workers. A study by Maisal et al., (2020) showed that eye exercises were able to 

reduce eye fatigue complaints among barbers. In addition, Hermolinda (2024) found that regular 

eye exercises significantly reduced eye fatigue levels compared with before the intervention. Based 

on evidence-based practice, the regular implementation of eye exercises has been shown to be 

effective compared with other interventions in reducing symptoms of asthenopia (Meliani et al., 

2023). 

 

The selection of this topic among nurses was based on the high intensity of computer use in nursing 

services supported by Electronic Health Records, while attention to the eye health of healthcare 

workers in hospitals remains limited. In addition, studies discussing asthenopia among nurses are 

still limited. Video-based eye exercise education was selected because it is a non-pharmacological 

method that is easy to implement, does not require special equipment, and can be performed 

independently by nurses during work. Based on this urgency, video-based eye exercise education 

may serve as a practical, effective, and feasible intervention that can be applied during nursing 

activities. Therefore, this study is important to provide scientific evidence regarding the effect of 

video-based eye exercise education on reducing asthenopia complaints among nurses as part of 

preventive K3RS efforts in hospitals. 
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METHOD 

This study used a quasi-experimental design with a pre-test and post-test control group approach. 

The population consisted of all nurses working at Hospital X, with a total of 184 nurses. The sample 

size was determined using Federer’s formula, resulting in 36 respondents who were divided into 

two groups: 18 respondents in the intervention group and 18 respondents in the control group. The 

sampling technique used was purposive sampling. The inclusion criteria were nurses who 

experienced asthenopia complaints. The exclusion criteria were nurses who were on leave or 

inactive during the study period, as well as nurses who were undergoing special eye treatment. 

Asthenopia complaints were measured using the Asthenopia Survey Questionnaire-11 (ASQ-11), 

which consists of 11 indicators of eye-related complaints. Previous validation studies have 

demonstrated that the ASQ-11 possesses strong psychometric properties, including high internal 

consistency (Cronbach's α = 0.89), split-half reliability (0.82), and test–retest reliability (r = 0.90, p 

< 0.001). Furthermore, the instrument has shown adequate validity, sensitivity, and specificity, 

supporting its application as a reliable screening tool for asthenopia (Lin et al., 2023). The 

intervention group received video-based eye exercise education for seven days, with a frequency of 

twice a day for 10–15 minutes per session, adjusted to the nurses’ shift schedules. 

 

During the intervention period, respondent compliance was monitored to assess adherence to the 

implementation of eye exercises. Data were collected through demographic data forms and the 

ASQ-11 questionnaire before and after the intervention. The collected data were then processed 

through editing, coding, data entry, and tabulation. Data analysis was performed using SPSS 

Respondents’ characteristics were analyzed descriptively using frequency distribution. The 

normality test was conducted using the Shapiro-Wilk test, while variance homogeneity was tested 

using Levene’s test. Differences in asthenopia scores before and after the intervention were 

analyzed using the Paired Sample T-Test. Differences in scores between the intervention and 

control groups were analyzed using Welch’s test when the data variance was not homogeneous. The 

magnitude of the intervention effect was analyzed and categorized using Cohen’s Effect Size. 

 

RESULT 

Table 1. 

Respondent Characteristics (n=36) 
Respondent Characteristics Category f % 

Age 20–25 years 9 25.0  
26–35 years 16 44.4  
36–45 years 9 25.0  
46–55 years 2 5.6 

Gender Male 11 30.6  
Female 25 69.4 

Length of employment Less than 1 year 6 16.7  
1–5 years 14 38.9  

More than 5 years 16 44.4 

Work unit Inpatient ward 27 75.0  
Hemodialysis unit 3 8.3  

Perinatology/NICU 2 5.6  
Outpatient clinic 2 5.6  
Operating room 1 2.8  

ICU 1 2.8 

Working hours per shift Less than 8 hours 7 19.4  
8–12 hours 29 80.6 

Duration of digital screen exposure Less than 2 hours 3 8.3  
2–4 hours 12 33.3  

More than 4 hours 21 58.3 

History of visual impairment None/normal vision 7 19.4  
Myopia/nearsightedness 20 55.6  

Astigmatism 4 11.1  
Combined visual impairment 5 13.9 
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Table 1, most respondents were in the age group of 26–35 years, with 16 respondents (44.4%), and 

the majority were female, with 25 respondents (69.4%). In terms of length of employment, most 

respondents had worked for more than five years, with 16 respondents (44.4%). The majority of 

respondents worked in the inpatient ward, with 27 respondents (75.0%), and had working hours of 

8–12 hours per shift, with 29 respondents (80.6%). In addition, most respondents had more than 

four hours of digital screen exposure per day, with 21 respondents (58.3%), and had a history of 

myopia or nearsightedness, with 20 respondents (55.6%). Compliance monitoring was conducted 

among 18 respondents in the intervention group during the seven-day implementation of eye 

exercises. The results of respondent compliance monitoring are presented in Table 2. 

Table 2. 

Compliance with Eye Exercise Implementation in the Intervention Group 
Compliance Parameter Category f %  
Completeness of movements 9 of 9 movements 9 50.0  

8 of 9 movements 4 22.2  
7 of 9 movements 5 27.8 

Duration of implementation Appropriate, 10–15 minutes 18 100.0  
Not appropriate 0 0.0 

Frequency of implementation Once/day 4 22.2  
Twice/day 10 55.6  
Three times/day 4 22.2 

Total compliance category Compliant 18 100.0  
Non-compliant 0 0.0 

Table 2, 9 respondents (50.0%) were able to perform the complete series of eye exercises. In terms 

of duration, all respondents (100.0%) performed the eye exercises according to the predetermined 

time, which was 10–15 minutes per session. Based on the frequency of implementation, most 

respondents performed the eye exercises twice a day, with 10 respondents (55.6%). Overall, all 

respondents in the intervention group were categorized as compliant, with a total of 18 respondents 

(100.0%). Before conducting statistical analysis, the asthenopia complaint scores were first tested 

for normality and homogeneity. The normality test results showed that all data were normally 

distributed; therefore, the analysis could be continued using parametric tests. However, the 

homogeneity test results indicated that the data variance was not homogeneous, so the analysis of 

differences between groups referred to Welch’s test. The Paired Sample T-Test was used to 

determine the difference in asthenopia complaint scores before and after the provision of video-

based eye exercise education in the intervention group. The test results are presented in Table 3 

Table 3. 

Paired Sample T-Test Results of in the Intervention Group 
Variable N Mean Std. Deviation t df Sig. (2-tailed) 

Pre-test Intervensi 

Post-test Intervensi  

18 

18 

25,67 

13,17 

3,565 

1,339 

 

13,010 

 

17 

 

0,000 

The test results showed that the mean asthenopia complaint score before the intervention was 25.67, 

while after the intervention the mean score decreased to 13.17. Based on the results of the Paired 

Sample T-Test, a p-value of < 0.000 was obtained. This value indicates a significant difference 

between the pre-test and post-test scores in the intervention group. The decrease in the mean score 

after the provision of video-based eye exercise education indicates that the intervention had an 

effect on reducing asthenopia complaints among nurses. The analysis of mean differences between 

the intervention group and the control group was further conducted using Welch’s test. The test 

results are presented in Table 4. 

Table 4. 

Welch Test Results of in the Intervention Group  
Variable Statistic df1 df2 Sig. 

Skor Asthenopia 288,805 1 23,892 0,000 

Based on the results of Welch’s test, a p-value of < 0.000 was obtained, indicating a significant 

difference in the mean asthenopia scores between the intervention group and the control group. 

Before interpreting the magnitude of the intervention effect, the effect size was analyzed using 
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Cohen’s criteria to determine the strength of the intervention effect on the study outcome. After the 

statistical test showed a significant result, the analysis was continued by examining the magnitude 

of the intervention effect using Cohen’s Effect Size. The results of the analysis are presented in 

Table 6. 

Tabel 6. 

Cohen’s Effect Size Results of in the Intervention Group 
Variable Effect size Standardizer Point estimate 

Pre-Test–Post-Test Intervention Group Cohen’s d 2,693 4,642 

Based on Cohen’s Effect Size analysis, the Cohen’s d value was 4.642, which is classified as a very 

large effect because it falls within the range of ES ≥ 1.30. This finding indicates that video-based 

eye exercise education had a very strong effect on reducing asthenopia complaints among nurses. 

 

DISCUSSION 

Based on the study results, most respondents were in the age group of 26–35 years, with 16 

respondents (44.4%). This age group is considered productive adulthood, which is generally 

associated with high work activity. Theoretically, the risk of asthenopia increases with age due to 

decreased lens elasticity and reduced accommodation ability. However, asthenopia may also occur 

in productive-age individuals when accompanied by high visual workload, such as the use of 

electronic health records, nursing documentation, and prolonged digital screen exposure during 

work (Pabala et al., 2021; Nadya Salsabila et al., 2024). Based on gender, most respondents were 

female, with 25 respondents (69.4%). Women are more at risk of experiencing asthenopia 

complaints due to hormonal factors that may affect tear film stability, making the eyes more prone 

to dryness, irritation, and discomfort. This finding is in line with Sengo (2023), who stated that 

women have a higher risk of eye fatigue than men. Based on length of employment, most 

respondents had worked for more than five years, with 16 respondents (44.4%), and most worked in 

inpatient wards, with 27 respondents (75.0%). Longer work duration and inpatient ward duties may 

increase repeated visual exposure because nurses continuously monitor patients, record nursing 

actions, report patient conditions, and document nursing care. These conditions may contribute to 

an increased risk of asthenopia (Artime-Ríos et al., 2022; Aulia et al., 2023). 

 

Based on working hours per shift, most respondents worked 8–12 hours per shift, with 29 

respondents (80.6%), and had more than four hours of screen time per day, with 21 respondents 

(58.3%). Long working hours and prolonged screen exposure can increase visual workload because 

the eyes continuously accommodate when viewing screens at close range. Digital screen exposure 

of more than four hours is also one of the risk factors for asthenopia (Song et al., 2026; Tou et al., 

2021). Based on history of visual impairment, most respondents had a history of myopia, with 20 

respondents (55.6%). Refractive errors may cause blurred vision, requiring the eyes to work harder 

to maintain focus, especially during near-vision activities. This condition may worsen asthenopia 

complaints, particularly among nurses who frequently use computers and electronic health records 

during work (Kuswanto et al., 2021). 

 

Compliance with Eye Exercise Implementation 

The monitoring results showed that all respondents in the intervention group were categorized as 

compliant, with 18 respondents (100.0%). Compliance was assessed based on movement 

completeness, duration suitability, and frequency of eye exercise implementation during the 

intervention period. This monitoring was conducted to ensure that video-based eye exercises were 

performed according to the procedure. The implementation of eye exercises referred to ocular yoga 

movements, such as rotating the eyeballs, looking in various directions, blinking, near-far focus 

exercises, following finger movements, forming a figure-eight movement, and eye palming. These 

movements aim to train and relax the eye muscles, thereby helping to reduce strain caused by 

continuous visual activity (Rizanti, 2021). Although respondents were generally compliant, several 

respondents occasionally missed certain movements, such as forming a figure-eight movement, 
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following finger movements, and holding eye gaze for three seconds, because these movements 

required adequate concentration and visual coordination. In terms of duration, all respondents 

performed eye exercises according to the predetermined time, which was 10–15 minutes. In terms 

of frequency, most respondents performed eye exercises twice a day. This is in line with studies by 

Aryani et al., (2024), Rusdiatin et al., (2025), and Zalfa et al., (2024), which showed that eye 

exercises can be performed within approximately 10–15 minutes and remain effective when applied 

during work activities. The use of video also supported respondent compliance because audiovisual 

media involve both the senses of sight and hearing, making information easier to understand. 

Videos help respondents observe movement demonstrations directly and replay steps that are not 

yet understood, thereby improving skills, independence, and compliance in performing eye 

exercises (Sayuti et al., 2022; Sianipar et al., 2023). Therefore, respondent compliance served as 

one of the supporting factors for the success of video-based eye exercise education in reducing 

asthenopia complaints among nurses. 

 

The Effect of Video-Based Eye Exercise Education on Reducing Asthenopia Complaints 

Based on the study results, the mean asthenopia complaint score in the intervention group before 

receiving video-based eye exercise education was 25.67, while after the intervention it decreased to 

13.17. This finding indicates a reduction in the mean asthenopia complaint score after the 

respondents performed the eye exercise intervention. Theoretically, asthenopia may cause various 

complaints, such as red eyes, eye irritation, itching, watery eyes, blurred vision, headaches, 

drowsiness, and tension in the neck and shoulders. These complaints may interfere with work 

comfort, reduce concentration, and affect productivity during work (Lin et al., 2023). The decrease 

in asthenopia complaints after the intervention may occur because eye exercises help relax the eye 

muscles, reduce visual strain, and improve comfort during activities that require visual focus. In 

addition, eye exercise is a non-pharmacological intervention that is easy to perform, does not 

require special equipment, and is safe to practice regularly (Asmarani & Sucipto, 2020; Rizanti, 

2021). 

 

The Paired Sample T-Test results showed a p-value of < 0.001. This value is smaller than 0.05, 

indicating a significant difference between the pre-test and post-test scores in the intervention 

group. This finding is consistent with Tarnoto & Yasmin (2023), who showed that eye exercise had 

an effect on reducing asthenopia. Their study used a one-group pre-test and post-test design 

involving 43 respondents and obtained a p-value of 0.000, indicating a significant difference before 

and after eye exercise intervention. The similarity of these findings strengthens the evidence that 

eye exercise can be a simple and effective intervention to reduce asthenopia complaints. 

        

The Welch test results showed a p-value of < 0.000. This value is smaller than 0.05, indicating a 

significant difference in the mean asthenopia scores between the intervention group and the control 

group. This means that nurses who received video-based eye exercise education experienced a 

greater reduction in asthenopia complaints compared with those who did not receive the 

intervention. Eye exercises can help improve accommodation ability and relax the eye muscles. 

When performed regularly, these exercises may reduce eye muscle stiffness caused by prolonged 

visual activity (Nau et al., 2023; Harahap et al., 2023). This study is also in line with Rusdiatin, 

Maulana & Nurrohmah (2025), who showed that eye exercise therapy conducted for seven days 

with a duration of 10 minutes was able to reduce asthenopia symptoms in the intervention group. 

  

After the Paired Sample T-Test showed a significant difference between pre-test and post-test 

scores in the intervention group, the analysis was continued by examining the magnitude of the 

intervention effect using Cohen’s d effect size. The result showed a Cohen’s d value of 4.642. This 

value is categorized as very large because it exceeds the threshold for the very large interpretation 

category. This finding is in line with Habiba & Jaya (2025), who examined the effectiveness of a 

mobile eye-exercise application in reducing asthenopia among office workers. Their study showed a 
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significant reduction in asthenopia scores in the intervention group with a p-value of < 0.000. In 

addition, the effect size results were categorized as very large, with d = 1.57 for within-group 

analysis and d = 1.74 for between-group analysis. Therefore, video-based eye exercise education 

was proven to have an effect on reducing asthenopia complaints among nurses. This was 

demonstrated by the decrease in asthenopia scores in the intervention group, the significant 

difference between the intervention and control groups, and the effect size value indicating a very 

large intervention effect. 

 

CONCLUSION 

Based on the study results, video-based eye exercise education was proven to have an effect on 

reducing asthenopia complaints among nurses. The results of the Paired Sample T-Test and Welch’s 

test showed a p-value=0.000, indicating a significant difference before and after the intervention, as 

well as between the intervention group and the control group. All respondents in the intervention 

group were also categorized as compliant, indicating that the intervention was implemented 

properly during the study period. The effect size result, which was categorized as very large, 

showed that video-based eye exercise education had a strong effect on reducing asthenopia 

complaints. Therefore, this intervention can be used as one of the promotive and preventive efforts 

to support Hospital Occupational Health and Safety (K3RS), as it is easy to perform, does not 

require special equipment, and can be implemented independently by nurses and other healthcare 

workers. 
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